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Abstract. 7KH SDSHU LV IRFXVHG RQ QHZPLFURSDODHRQWRORJLFDO GDWD IURP WKH7ULDVVLF VXFFHVVLRQ RI.UtåQD DQG
+LJK7DWULFXQLWVLQWKH7DWUD0WV%HQWKLFIRUDPLQLIHUDVSHFLHVZHUHGHWHUPLQHGIURPWKH$QLVLDQ1RULDQVXFFHV-
VLRQRI WKH.UtåQD8QLWDQGWKH$QLVLDQVXFFHVVLRQRI WKH+LJK7DWULF8QLW ,Q WKHODWHUFDOFDUHRXVDOJDHVSHFLHV
ZHUH DOVR IRXQG ,QPHQWLRQHG7ULDVVLF VXFFHVVLRQVPRVW RI JHQHUDZHUH GHVFULEHG IRU WKH¿UVW WLPHZKLOH WKH
others were found in new locations. A few of them belong to index fossils. Based on the assemblage containing 
calcareous algae Oligoporella species, characteristic for the Oligoporella pilosa – Phisoporella pauciforata zone, 
as well as the foraminifera Meandrospira dinarica, and the presence of Diplopora annulatissima, the age of the 
XSSHUSDUWRI WKH6WRá\SRG&LHPQLDNLHPVHFWLRQ+LJK7DWULF8QLW LVPRVWSUREDEO\/RZHU ,OO\ULDQ7KHHVWDE-
lishment of the foraminifera species Pilamminella semiplana, Glomospirella triphonensis and Nodosaria skyphica, 
ZLWKLQWKHOLPHVWRQHRIWKHà\VDQNLVHFWLRQDQGDFFRPSDQ\LQJVSHFLHVOphthalmidium cf. exiguum, Hoyenella gr. 
sinensis, Agathammina sp. and GaudryinaVSIURPĩOHESRG&]HUZLHQLHFDQG6NRUXĞQLDNVHFWLRQV.UtåQD8QLW
VXJJHVW HDUO\$QLVLDQ DJH/DGLQLDQ DJH LV LQGLFDWHGE\ WKHTurriglomina mesotriasica – Glomospirella kuthani/
gemerica – Aulotortus gaschei praegascheiDVVHPEODJHSUHVHQWLQWKHGRORVWRQHVRIWKH6NXSQLyZ8SáD]DQG+O~S\
VHFWLRQV .UtåQD 8QLW 7KH DVVHPEODJH IURP GRORVWRQHV RI WKH ĩOHE SRG &]HUZRQą 3U]HáĊF] .UtåQD 8QLW LQ-
cludes ?Triasina hantkeniVSHFLHVZKLFKLVD]RQHPDUNHUIRUWKHXSSHU1RULDQ6HYDWLDQWR5KDHWLDQVXFFHVVLRQ
INTRODUCTION
The paper is focused on new micropalaeontological data 
IURPVHYHUDOVHFWLRQVRIWKH$QLVLDQ1RULDQVXFFHVVLRQRI.UtåQD
and High-Tatric units in the Tatra Mts (southern Poland, northern 
Slovakia). A few hundred metres complex of sedimentary rocks 
mentioned above contain rare index fossils. Genera described 
below belong to benthic foraminifera and calcareous algae. Some 
RIGHVFULEHGWD[DDUHUHSRUWHGIRUWKH¿UVWWLPHIURPPHQWLRQHG
succesion, whereas the others are found in further locations. 
Presented data are a supplement of earlier investigations 
on benthic foraminifers and calcareous algae from Triassic of 
.UtåQDDQG+LJK7DWULFXQLWVLQWKH7DWUD0RXQWDLQV.RWDĔVNL
1963, 1967, 1979a; Bac and Grochocka, 1965; Piotrowski, 1965; 
%HáNDDQG*DĨG]LFNL*DĨG]LFNLDQG/LSLHF6RPH
RIWKHLGHQWL¿HGWD[DHQDEOHEHWWHUELRVWUDWLJUDSKLFDOUHVROXWLRQRI
mentioned deposits. 
GEOLOGICAL SETTING
The Tatra Mts are composed of the Variscan crystalline basement, 
its sedimentary cover and overthrusted nappes built of Mesozoic 
rocks (Fig. 1). High-Tatric Unit consists of autochthonous (or 
paraautochthonous) cover of crystalline rocks and two allochthonous 
XQLWVWKHORZHU&]HUZRQH:LHUFK\QDSSHDQGWKHXSSHU*LHZRQW
QDSSH.RWDĔVNLE3DVVHQGRUIHU'XPRQWHWDO
1996). High-Tatric Unit is overlaid by two Sub-Tatric nappes: the 
ORZHU.UtåQDQDSSHDQGWKHXSSHU&KRþQDSSH7KH.UtåQDQDSSHLV
composed of several partial nappes and tectonic scales (Goetel and 
6RNRáRZVNL6RNRáRZVNL$QGUXVRY*X]LNDQG
.RWDĔVNL.RWDĔVNL%DF
'HSRVLWVRI+LJK7DWULF.UtåQDDQG&KRþZHUHFXPXODWHGLQ
Tatricum, Fatricum and Hronicum basins respectively (Andrusov 
HWDO.RWDĔVNLE0LFKDOtNDQG*DĨG]LFNL
7KHWHFWRQLFXQLWVDUHEXLOWRIVHGLPHQWDU\URFNVRI/RZHU
7ULDVVLF/RZHU 7XURQLDQ +LJK7DWULF 8QLW /RZHU 7ULDVVLF
$OELDQ .UtåQD 8QLW DQG0LGGOH 7ULDVVLF WR %DMRFLDQ &KRþ
8QLW:LHF]RUHN8FKPDQ
During Triassic time, Tatricum and Fatricum basins were 
ORFDWHG LQ WKH QRUWKHUQ SDUW RI &DUSDWKLDQ EUDQFK RI:HVWHUQ
Tethys Ocean (Meliata-Hallstatt Ocean; Kozur, 1991; Michalík, 
:LHF]RUHN7KHSDODHRJHRJUDSKLFDOYLFLQLW\RIERWK
basins caused similar facies development during Triassic time. 
'LYHUVL¿FDWLRQ RI VHGLPHQWDU\ HQYLURQPHQWV WRRN SODFH RQO\
in the Rhaetian as a result of tectonic disintegration of southern 
Palaeoeuropean shelf (Michalík, 1993, 1994).
Keywords:IRUDPLQLIHUDDOJDHVWUDWLJUDSK\7ULDVVLF7DWULFXP)DWULFXP:HVWHUQ&DUSDWKLDQV
&RUUHVSRQGHQFHWRPDV]U\FKOLQVNL#XMHGXSO
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5\FKOLĔVNLHWDO
Middle Triassic successions of Tatricum and Fatricum units 
DUH XQGHUOLHG E\ WKH XSSHU 2OHQHNLDQ &DPSLOLDQ GRORVWRQHV
alternately with dark marly limestones (partly dedolostones) 
DQGGRORPLWLFPXGVWRQHVRI0\RSKRULDEHGV.RWDĔVNLD
-DJODU]DQG5\FKOLĔVNL7KHDERYHPHQWLRQHGVHULHV
represent hypersaline deposits of marginal zone of restricted 
FDUERQDWHUDPS.RWDĔVNLD5\FKOLĔVNLDQG-DJODU]
$QLVLDQDQG/DGLQLDQRIWKH+LJK7DWULF8QLWDQG$QLVLDQRIWKH
.UtåQD8QLWLVGHYHORSHGDVEODFNOLPHVWRQHVLQWHUFDODWHGZLWK
JUH\GRORVWRQHVZKLOH/DGLQLDQRIWKH.UtåQD8QLWLVGRPLQDWHG
by dolostones. 
The set of sedimentary features indicates that the Middle 
Triassic succession of Tatricum and Fatricum was deposited on 
restricted carbonate ramp under relatively hot and arid climate 
conditions. Isolated basins with facies typical for low energy 
HQYLURQPHQWVZHUHH[SRVHGWR LQÀXHQFHRIVXEWURSLFDOVWRUPV
-DJODU]DQG6]XOF5\FKOLĔVNLDQG6]XOF-DJODU]
and Uchman, 2010).
7KHEDVLQVZHUHHPHUJHGDWWKHHQGRI/DGLQLDQ5\FKOLĔVNL
DQG6]XOF5\FKOLĔVNL-DJODU]7KH&DUQLDQ
1RULDQVXFFHVVLRQRI7DWULFXPDQG)DWULFXPXQLWVLVGHYHORSHG
DV WZR IDFLHV RI WKH &DUSDWKLDQ .HXSer: sandstone-mudstone 
Fig. 1. Location of the study area. a) Location of the Tatra Mountains in the geological sketch-map of the Alpine-Carpathian-Pannonian 
RURJHQLF EHOW DIWHU -XUHZLF]  PRGL¿HG E /RFDWLRQ RI WKH VWXGLHG VHFWLRQV LQ WKH WHFWRQLF VNHWFK PDS RI WKH 7DWUD 0RXQWDLQV 
DIWHU%DF0RV]DV]ZLOLHWDOPRGL¿HG
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and dolostone-dolomitic mudstone (Turnau-Morawska, 1953; 
.RWDĔVNL E D E D 6LOLFLFODVWLF GHSRVLWV
UHSUHVHQW ÀXYLDO IDFLHV ZKLOH GRORVWRQHGRORPLWLF PXGVWRQH
facies were deposited in marginal marine environment heavily 
LQÀXHQFHG E\ FRQWLQHQW $O-XERXU\ DQG ĆXURYLþ 
5\FKOLĔVNL-DJODU]
0LGGOH7ULDVVLFVXFFHVVLRQRI+LJK7DWULFDQG.UtåQDXQLWV
is generally characterized by a scarcity of index fossils. Benthic 
foraminifera, calcareous algae, crinoids, brachiopods, bivalves 
and gastropods date on Anisian age the lower part of the Middle 
Triassic succession from the High-Tatric Unit (Rabowski, 1931; 
/HIHOG  %DF DQG *URFKRFND  3LRWURZVNL 
1LHGĨZLHG]NL DQG 6DODPRQ  5\FKOLĔVNL HW DO 
ZKHUHDVWKHXSSHUSDUWRIGLVVFXVVHGURFNFRPSOH[/DGLQLDQ
LV QRW SDODHRQWRORJLFDOO\ VXEVWDQWLDWHG .RWDĔVNL D ,Q
.UtåQD8QLW$QLVLDQSDUWRIWKH0LGGOH7ULDVVLFVXFFHVVLRQLV
dated by calcareous algae, crinoids and brachiopods (Uhlig, 
.RWDĔVNL1LHGĨZLHG]NL
DQG6DODPRQZKHUHDVWKH/DGLQLDQSDUW LVGHWHUPLQHG
EDVLQJRQFDOFDUHRXVDOJDH.RWDĔVNL
1RULDQ DJH RI &DUSDWKLDQ .HXSHU VXFFHVVLRQ RI WKH
.UtåQD 8QLW ZDV LQGLFDWHG E\ VSRUHV SROOHQV DQG EHQWKLF
IRUDPLQLIHUD *DĨG]LFNL  )LMDáNRZVND DQG 8FKPDQ
ZKHUHDV&DUSDWKLDQKeuper of the High-Tatric Unit is 
not palaeontologically dated.
PREVIOUS STUDIES ON BENTHIC  
FORAMINIFERA AND CALCAREOUS ALGAE  
FROM THE ANISIAN-NORIAN SUCCESSION  
IN THE TATRA MTS. 
Benthic foraminifera
For many years sedimentary rocks of the Tatra Mts have 
EHHQVXEMHFWRIPLFURSDODHRQWRORJLFDOLQYHVWLJDWLRQV7KH¿UVW
article dedicated to foraminifera study from the Tatra Mts was 
published by O. Saxl (in: Goetel, 1917) and was devoted to the 
Upper Triassic foraminifera.
The Middle Triassic foraminifera from the High-Tatric Unit 
ZHUHGHVFULEHGE\%HáNDDQG*DĨG]LFNL7KHDVVHPEODJH
of Anisian foraminifera includes stratigraphycally important 
forms. The species Ammodiscus incertus (d’Orbigny), 
Glomospira densa 3DQWLüGlomospirella grandis 6DODMG. 
triphonensis%DXG=DQLQHWWLDQG%URHQQLPDQQDQG¿YHJHQHUD
ZLWKRSHQQRPHQFODWXUHKDYHEHHQVSHFL¿HGDWWKH.RPLQLDUVNL
:LHUFK VHFWLRQ 7KLV DVVRFLDWLRQ LQGLFDWHG WKH ODWHVW (DUO\
$QLVLDQWKURXJK(DUO\,OO\ULDQDJH
Anisian foraminifera from the Ogarle-Opalone scale (High-
7DWULF 8QLW *LHZRQW QDSSH ZHUH GHVFULEHG E\ *DĨG]LFNL
DQG/LSLHF7KHIRUDPLQLIHUDUHFRJQL]HGDW WKH2JDUOH
section in the Kondratowa Valley include stratigraphically 
important taxa such as: Glomospira densa3DQWLüGlomospirella 
grandis6DODMDQGMeandrospira dinarica Kochansky-Dévide 
DQG3DQWLü$FFRUGLQJWRWKHDXWKRUV WKHLUVWUDWLJUDSKLFUDQJH
coincides with the Glomospira densa Zone (Bithynian–Illyrian).
'RORVWRQHVIURPXSSHUPRVWSDUWRIWKH&DUSDWKLDQs Keuper 
VXFFHVVLRQ IURP WKH /HMRZD 9DOOH\ VHFWLRQ .ULåQD 8QLW
contains Agathammina austroalpina Kristan Tollmann and 
7ROOPDQQ*DĨG]LFNL
The stratigraphically important foraminifera assemblages 
IURPWKH&KRþQDSSHLQ WKH7DWUD0WVZHUHGHVFULEHGIRU WKH 
¿UVWWLPHE\*DĨG]LFNLDQG=DZLG]ND7KHDVVRFLDWLRQ
IRXQGLQOLPHVWRQHVIURPWKH:LHONLH.RU\FLVND9DOOH\LQFOXGHV
following species: Ammobaculites cf. radstadtensis Kristan-
Tollmann, Calcitornella? sp., Hemigordius? chialingchaingensis 
(Ho), Trochammina almtalensis Koehn-Zaninetti, Turritellella 
mesotriassica Koehn-Zaninetti. This association indicates 
8SSHU $QLVLVDQ ,OO\ULDQ DJH :HOO SUHVHUYHG IHZ
foraminifera of Anisian age (such as: Glomospirella shengi 
Ho, Trochamminoides pusillus Ho, Trochammina cf. pulvila 
&UHVSLQ DQG 3DUU Pachyphloides klebelsbergi (Oberhauser), 
Geinitzinita oberhauseri 6HOOLHU &LYULHX[ DQG 'HVVDXYDJLH
Pseudonodosaria simpsonensis (Tappan), Nododsaria spiculata 
&UHVSLQN. raggatti&UHVSLQN. ordinata Trifonova, Dentalina 
cf. turgoidea Kristan-Tollmann, Lenticulina (Vaginulinopsis) 
cryptospira (Paalzow), Marginulina solida Terquem, 
Lenticulina (Astacolus) karnica (Oberhauser) were described by 
Alexandrowicz and Szewczyk (1981) from marls and limestones 
RIWKH:LHONLH.RU\FLVND9DOOH\&KRþQDSSH+RZHYHUWKHVH
assemblages (dominated by representatives of the Nodosariidae 
IDPLO\DUHQRWVXI¿FLHQWWRGH¿QHELRVWUDWLJUDSKLF]RQHV. 
Calcareous algae
&DOFDUHRXV DOJDH VXFK DV Physoporella pauciforata 
(Gümbel), P. prealpina Pia, P. dissita (Gümbel), P. minutula 
(Gümbel), Diplopora annulatissima Pia, D. helvetica Pia, 
D. hexaster Pia, Macroporella sp., Griphoporella sp., and 
Poikiloporella sp. were found within Middle Triassic succession 
RIWKH+LJK7DWULF8QLWLQ.RPLQLDUVNL:LHUFKDQG.RĞFLHOLVND
Valley localities and indicated the Pelsonian-Illyrian age (Bac 
DQG *URFKRFND  3LRWURZVNL  .RWDĔVNL 
1979a).
&DOFDUHRXV DOJDH Physoporella pauciforata (Gümbel), 
Physoporella prealpina Pia and Physoporella dissita (Gümbel) 
RI 3HOVRQLDQ,OO\ULDQ DJH ZHUH GHVFULEHG E\ .RWDĔVNL 
1967, 1973) IURP:RODUQLD VFDOH DQG ERUHKROH RI =DNRSDQH
IG-1 .UtåQD8QLW7KH VDPHDXWKRU .RWDĔVNL  
described Diplopora annulata var. annulata (Schafhäutl), 
Diplopora annulata var. dolomitica (Schafhäutl), Diplopora 
annulatissima Pia, D. uniserialis (Pia), Physoporella dinarica, 
Macroporella sp. and Teutloporella sp. from many localities at 
WKH.UtåQD8QLWZKLFKLQGLFDWHd the Fassanian age.
Based on assemblage of calcareous algae with Physoporella 
pauciforata (Gümbel), P. prealpina Pia,  P. aff. dissita (Gümbel) 
and Diplopora annulatissima Pia the age of diplopore and 
RQFROLWLF GRORVWRQHV IURP WKH &KRþ QDSSH ZDV GHWHUPLQHG
DV WKH /DWH$QLVLDQ .RWDĔVNL  (DUO\ /DGLQLDQ DJH RI
:HWWHUVWHLQ W\SH GRORVWRQHV IURP WKH .RU\FLVND VFDOH &KRþ
nappe) was concluded on the basis of the presence of calcareous 
algae with Teutloporella herculea (Stoppani), T. cf. aequalis 
(Gümbel), T. tenuis Pia, Diplopora annulata var. dolomitica 
(Schafhäutl), Macroporella sp., Griphoporella sp., Acicularia 
sp. and ClypeinaVS.RWDĔVNL).
MATERIALS AND METHODS
$ERXW¿YHKXQGUHGWKLQVHFWLRQVRI WKH7ULDVVLFFDUERQDWH
URFNVIURP+LJK7DWULFDQG.UtåQDXQLWVZHUHDQDO\VHG%HQWKLF
foraminifera and/or calcareous algae were found in a dozen 
of rock samples. Foraminifera were examined in limestones 
DQG GRORVWRQHV IURP 6WRá\ SRG &LHPQLDNLHP *LHZRQW DQG
24
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<XVKXUHJLRQ4LQJKDL1RUWKZHVW&KLQD+HDQG:DQJ
&RUVLFD)UDQFH3H\EHUQqVHWDO%DLVH%DVLQ*XDQJ[L
&KLQD+HDQG&DL%XOJDULD7ULIRQRYDVRXWKHUQ
SDUW RI 7XQLVLD 3H\EHUQqV HW DO  )NLULQH )RUPDWLRQ
&HQWUDO 7XQLVLD .DPRXQ HW DO  &HQWUDO DQG 6RXWKHUQ
Tunisian Atlasic Range (Kamoun et al., 1997); Arabian shelf in 
WKHQRUWKHUQ8QLWHG$UDE(PLUDWHV0DXUHUHWDO
Comment: &LDUDSLFD DQG =DQLQHWWL   PDGH D
revision of the type material and listed some foraminifera as 
synonym with Aulotortus friedli. However, Aulotortus gaschei 
praegaschei were showned as separate species with synonyms 
EXWQRWFRQVSHFLI¿FZLWKA. friedli.
Aulotortus ex. gr. ?sinuosus:H\QVFKHQN3O,)LJ
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution /DGLQLDQ =DQLQHWWL  
0LGGOH-XUDVVLF:H\QVFKHQN
Geographical distribution 7XUNH\ $XVWULDQ $OSV DQG &KLQD
=DQLQHWWL  :HVWHUQ &DUSDWKLDQV DPRQJ RWKHU IURP
.UtåQD DQG &KRü XQLWV LQ WKH 7DWUD 0WV *DĨG]LFNL 
*DĨG]LFNLDQG0LFKDOtN,QQHU&DUSDWKLDQV6DODM
HW DO  1RUWKHUQ $SHQQLQHV &LDUDSLFD HW DO 
7UDQVGDQXELDQ 5DQJH 2UDYHF]6FKHIIHU  /LHQ]HU
Dolomiten, Osttirol, Austria (Blau and Schmidt, 1990); Bulgaria 
7ULIRQRYD$OVy+LOO1RUWKHUQ+XQJDU\%pUF]L0DNN
E .DUZHQGHO UDQJH 1RUWKHUQ &DOFDUHRXV$OSV 1LWWHO
2006); Urbut section, north of Izmir, Turkey (Okay and Altiner, 
2007); 6:&\SUXV 0DUWLQL HW DO Dachstein Plateau, 
1RUWKHUQ&DOFDUHRXV$OSV8SSHU$XVWULDDQG6W\ULD+DDVHWDO
2010).
In Italy, A. sinuosus ZDVIRXQGLQWKH1RUWKHUQ$SHQQLQHV
DW/D6SH]LD&LDUDSLFDDQG=DQLQHWWLDW0RQWH&HWRQD
&LDUDSLFD DQG =DQLQHWWL  DW 9HUELFDUR XQLW /XFDQLD
DQG&DODEULD6RXWKHUQ ,WDO\ &OLPDFRHWDODQGDW WKH
1RUWKHDVWHUQ &RUWLQD G¶$PSH]]R  7DPDULQ 6DQ &DVVLDQR
Formation, Dolomites (Di Bari and Baracca, 1998).
,Q WKH HDVWHUQ 7HWK\V (DVW DQG 6RXWK (DVW$VLD <XVKX
UHJLRQ4LQJKDL1RUWKZHVW&KLQD+HDQG:DQJ6LQWD
5LGJH%DQGD6HD,QGRQHVLD9LOOHQHXYHHWDO(DVWHUQ
Sulawesi, Indonesia (Martini et al., 1997); Seram, Indonesia 
0DUWLQLHWDODQG/DPSDQJ*URXS1RUWKHUQ7KDLODQG
(Kobayashi et al., 2006).
Dentalina cf. zlambachensis Kristan-Tollmann, 1964 (Pl. I, Fig. 28).
Section: +O~S\.UtåQD8QLW)LJ%
Biostratigraphical distribution/DGLQLDQ5KDHWLDQ7ULIRQRYD
Geographical distribution:HVWRI%DG$XVVHH6DO]NDPPHUJXW
Styria and Upper (Kristan-Tollmann, 1964); Transdanubian 
Range (Oravecz-Scheffer, 1987); Bulgaria (Trifonova, 1994).
Diplotremina ?DVWUR¿PEULDWD Kristan-Tollmann, 1960 (Pl. I, Fig. 11).
Section: .RPLQLDUVNL:LHUFK+LJK7DWULF8QLW)LJ$
Biostratigraphical distribution: Anisian (Premoli Silva, 1971) - 
1RULDQ6DODMHWDO
Geographical distributionµ&DVVLDQHU6FKLFKWHQ¶RI(DVWHUQ$OSV
(.ULVWDQ7ROOPDQQ7UHQWR1RUWKHUQ,WDO\3UHPROL6LOYD
:HVW&DUSDWKLDQV6DODMHWDOORFDOLWLHV.XPDXQ
DQG+XQGHV+LPDOD\DV.ULVWDQ7ROOPDQQ&HQWUDODQG
.RPLQLDUVNL:LHUFK VHFWLRQV +LJK7DWULF8QLW DVZHOO DV LQ
à\VDQNL6NRUXĞQLDNĩOHESRG&]HUZLHQLHF+O~S\6NXSQLyZ
8SáD]DQGĩOHESRG&]HUZRQą3U]HáĊF]VHFWLRQV.UtåQD8QLW
&DOFDUHRXVDOJDHZHUHLGHQWL¿HGLQOLPHVWRQHVRIWKH6WRá\SRG
&LHPQLDNLHPVHFWLRQ+LJK7DWULF8QLW.
DESCRIPTION OF DETERMINED SPECIES 
Benthic foraminifera
Agathammina austroalpina Kristan-Tollmann and Tollman, 
1963 (Pl. I, Figs 17-18).
Sections 6NXSQLyZ 8SáD] .UtåQD 8QLW )LJ $ ĩOHE SRG
&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution/DWH$QLVLDQ5KDHWLDQ.RHKQ
Zaninetti, 1969).
Geographical distribution :HVWHUQ 7HWK\V *XUNWDOHU $OSV
.ULVWDQ7ROOPDQQ DQG 7ROPDQQ  5HJLRQ GH /¶$OPWDO
+DXWH$XWULFKH .RHKQ=DQLQHWWL  7UHQWR 1RUWKHUQ
,WDO\ 3UHPROL6LOYD(OLND)RUPDWLRQ&HQWUDO$OERXU]
1RUWKHUQ ,UDQ =DQLQHWWL HW DO F 1RUWKZHVW &DXFDVXV
DQG&LV&DXFDVXV(¿PRYD7XUNH\$XVWULDQ$OSVDQG
&KLQD=DQLQHWWL&HQWUDODQG6RXWKHUQ7XQLVLDQ$WODVLF
Range (Kamoun et al., 1997); Pinarbasi area, eastern Taurus, 
7XUNH\$OWLQHUDQG=DQLQHWWL:HVW&DUSDWKLDQV6DODMHW
DO6ORYDNLDQDQG3ROLVK&DUSDWKLDQVDPRQJRWKHU
IURP.UtåQDDQG&KRþXQLWVRI WKH7DWUD0WV *DĨG]LFNL DQG
=DZLG]ND*DĨG]LFNL1RUWKHUQ$SHQQLQHV
&LDUDSLFDHWDO7UDQVGDQXELDQ5DQJH2UDYHF]6FKHIIHU
 /LHQ]HU 'RORPLWHQ (DVWHUQ 7LURO $XVWULD %ODX DQG
6FKPLGW  &RUVLFD %DODJQH $XWRFKWKRQ 3H\EHUQqV HW
DO1RUWKHDVWHUQ,EHULDQ3HQLQVXOD$UQDOHWDO
.DONZHQGHO UDQJH 1RUWKHUQ &DOFDUHRXV$OSV$XVWULD 1LWWHO
2006; 6:&\SUXV0DUWLQLHWDO(DVWHUQ7HWK\V<XVKX
5HJLRQ 4LQJKDL 1RUWKZHVW &KLQD +H DQG :DQJ 
6DPERVDQ $FFUHWLRQDU\ &RPSOH[ VRXWKHUQ .\XVKX -DSDQ
&KDEODLV HW DO D 6RXWKZHVWHUQ -DSDQ &KDEODLV HW DO
2010b, 2011).
Agathammina? iranica Zaninetti, Brönnimann, Bozorgnia and 
Huber, 1972c (Pl. I, Fig.16).
Section: 6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical distribution0LGGOH/DWH$QLVLDQ %XFXUHW
DO1RULDQ5DHWKLDQ=DQLQHWWL
Geographical distribution (OLND )RUPDWLRQ ,UDQ =DQLQHWWL HW
DOF7XUNH\$XVWULDQ$OSVDQG&KLQD=DQLQHWWL
Pinarbasi, Taurus oriental, Turkey (Altiner and Zaninetti, 1981); 
1( RI2UDYLWD 6RXWKHUQ&DUSDWKLDQV 5XPDQLD %XFur et al., 
1997); 6RXWKZHVWHUQ-DSDQ&KDEODLVHWDO
Aulotortus ex. gr. praegaschei (Koehn-Zaninetti, 1969) (Pl. I, 
Figs 2-4).
Section 6NXSQLyZ 8SáD] .UtåQD 8QLW )LJ $ ĩOHE SRG
&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution /DGLQLDQ-&DUQLDQ =DQLQHWWL
1RULDQ-Rhaetian (Kamoun et al., 1994).
Geographical distribution: Almtal region, Austria (Koehn-
Zaninetti and Brönnimann, 1968; Koehn-Zaninetti, 1969); 
7XUNH\$XVWULDQ$OSVDQG&KLQD=DQLQHWWL7DXUXV0WV
7XUNH\ 'DJHU  ,QQHU &DUSDWKLDQV 6DODM HW DO 
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Fig. 2. 6NHWFKVHFWLRQV RI WKH0LGGOH7ULDVVLF IURP WKH.UtåQD8QLWZLWKPDUNHG SRVLWLRQ 
RIGLVFRYHUHGIRUDPLQLIHUDD6NXSQLyZ8SáD]VHFWLRQE+O~S\VHFWLRQ
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5\FKOLĔVNLHWDO
6RXWKHUQ *XL]KRX &KLQD +H  7UDQVGDQXELDQ 5DQJH
2UDYHF]6FKHIIHU  &DVWOH +LOO LQ %OHG QRUWKZHVWHUQ
6ORYHQLD)OJHOHWDO6DVFD=RQH6RXWKHUQ&DUSDWKLDQV
Romania (Bucur et al., 1994); Kurosegawa Terrane, Japan 
.RED\DVKL HW DO  /DPSDQJ*URXS 1RUWKHUQ7KDLODQG
(Kobayashi et al., 2006); Slovenian basin, Southern Alps, 
Slovenia (Gale et al., 2011).
Earlandia gracilis 3DQWLü3O,)LJ
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution: Spathian (Trifonova, 1992) - 
&RUGHYROLDQ%pUF]L0DNNDEF
Geographical distribution0UDWLQMH0RQWHQHJUR 3DQWLü 
7XUNH\$XVWULDQ$OSVDQG&KLQD=DQLQHWWL:HVW&DUSDWKLDQV
6DODMHWDO&HQWUDO%DONDQLGHVDQG9ODKLQD0W6RXWK:HVW
%XOJDULD7ULIRQRYD1iGDVND/LPHVWRQH)RUPDWLRQRI$OVy
+LOO1RWKHUQ+XQJDU\%pUF]L0DNNDEF
Earlandia tintinniformis (Mišik, 1971) (Pl. I, Fig. 23).
Sections: 6NXSQLyZ 8SáD] .UtåQD 8QLW )LJ $ ĩOHE SRG
&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution(DUO\WR/DWH7ULDVVLF=DQLQHWWL
Geographical distribution: Préalpes médianes rigides, 
Diemtigtal, Switzerland (Zaninetti et al., 1972b); Bosnia and 
Herzegovina (Brönnimann et al., 1973b); Turkey, Austrian Alps 
DQG &KLQD =DQLQHWWL  :HVW &DUSDWKLDQV 6DODM HW DO
7UDQVGDQXELDQ5DQJH2UDYHF]6FKHIIHU/LHQ]HU
'RORPLWHQ (DVWHUQ 7LURO$XVWULD %ODX DQG 6FKPLGW 
%XOJDULD 7ULIRQRYD&DVWOH+LOO LQ%OHG1RUWKZHVWHUQ
Slovenia (Flügel et al., 1994); Hydra Island, Greece (Rettori et 
DO$OVy+LOO1RWKHUn Hungary (Bérczi-Makk, 1996 b); 
Iberian Peninsula, Spain (Arnal et al., 2002).
Glomospirella gr. gemerica/kutani6DODM
Section: +O~S\.UtåQD8QLW)LJ%
Biostratigraphical distribution/DGLQLDQ&DUQLDQ6DODMHWDO
Geographical distribution6ORYDN.DUVW:HVW&DUSDWKLDQ6DODM
LQ 6DODM %LHO\ DQG %\VWULFNê  7XUNH\ $XVWULDQ $OSV
DQG&KLQD =DQLQHWWL  6ORYDNLDQ DQG3ROLVK&DUSDWKLDQV
*DĨG]LFNL  :HVW &DUSDWKLDQV 6DODM HW DO 
7UDQVGDQXELDQ&HQWUDO5DQJH2UDYHF]6FKHIIHU%XOJDULD
7ULIRQRYD $OVy+LOO1RUWKHUQ+XQJDU\ %pUF]L0DNN
1996b); Arabian shelf in the northeUQ 8QLWHG $UDE (PLUDWHV
0DXUHUHWDO6RXWKZHVWHUQ-DSDQ&KDEODLVHWDO
Comment3H\EHUQqVHWDOGHWHUPLQDWH*ORPRVSLUHOOLQDH 
such as Pilamminella (=Glomospirella ?) gemerica 6DODMDQG
P. kuthant 6DODMDQGGUDZVDWWHQWLRQWRWKHIDFWWKDWWKHVHFORVHO\
related species often amalgamated as Pilammmella gr. gemerica-
kuthani$VLWLVYHU\GLI¿FXOWWRGH¿QHWKHVSHFL¿FIHDWXUHVRI
these two taxa, especially with a low number of specimens, we 
DJUHHZLWKWKHVXJJHVWLRQRI3H\EHUQqVHWDODQG0DXUHU
et al. (2008) to attribute our few specimens to the Glomospirella 
kuthani/gemerica group.
Glomospirella triphonensis Baud, Zaninetti and Brönnimann, 1971.
Section: à\VDQNL.UtåQD8QLW)LJ&
Biostratigraphical distribution: Olenekian-Anisian (Rettori, 1995).
Geographical distribution: Préalpes Médianes, Préalpes 
RRPDQGHV 6ZLW]HUODQG DQG WKH &KDEODLV 3UpDOSHV )UDQFH
(Baud, Zaninetti and Brönnimann, 1971); Southern Poland 
*DĨG]LFNL HW DO  +LJK7DWULF 8QLW LQ WKH 7DWUD 0WV
%HáNDDQG*DĨG]LFNL7XUNH\$XVWULDQ$OSVDQG&KLQD
(Zaninetti, 1976); Jelovica river valley, Southeastern Serbia 
3DQWLü3URGDQRYLü DQG 5DGRVHYLü  :HVW &DUSDWKLDQV
6DODM HW DO  7UDQVGDQXELDQ &HQWUDO 5DQJH 2UDYHF]
6FKHIIHU  %XOJDULD 7ULIRQRYD  1RUWK +HVVHQ
Germany (Blau et al., 1995); Tethyan domain (Rettori, 1995); 
Karatash Group, Southeastern Pamir (Korchagin, 2008). 
Glomospirella vulgaris Ho, 1959 (Pl. I, Fig. 5, 6).
Section: 6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical distribution: Smithian-Anisian (Rettori, 1995).
Fig. 3. 6NHWFKRIĩOHESRG&]HUZRQą3U]HáĊF]VHFWLRQ.UtåQD8QLW
with marked position of discovered foraminifera.
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Fig. 4. 6NHWFKVHFWLRQV RI WKH $QLVLDQ URFNV IURP WKH +LJK7DWULF 8QLW ZLWK PDUNHG SRVLWLRQ RI GLVFRYHUHG PLFURIRVVLOV 
D.RPLQLDUVNL:LHUFKVHFWLRQFKURQRVWUDWLJUDSK\DIWHU-DJODU]DQG6]XOFPRGL¿HGE6WRá\SRG&LHPQLDNLHPVHFWLRQ
VHFWLRQLQYHUWHGLQWKH¿HOGF*LHZRQWVHFWLRQ
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5\FKOLĔVNLHWDO
Comment: Rettori (1994) introduced the new family 
Hoyenellidae, fam. n. (type-genus Hoyenella, gen. n.) and 
new Hoyenella genus, gen. n. (type-species: Glomospira 
sinensis Ho, 1959). The following species: Glomospira 
sinensis var. rara Ho, Glomospirella facilis Ho, Glomospirella 
shengi Ho, Glomospirella elbursorum Brönnimann et al., 
1972; Palaeonubecularia minuta Brönnimann et al., 1972; 
Calcitornella gebzeensis Dager, 1978 and Palaeonubecularia? 
ÀRULIRUPLV QVS &LDUDSLFD DQG =DQLQHWWL  WKH DXWKRU
attributed to the genus Hoyenella. Revision of the material type 
of the species Glomospira sinensis showed, that the porcelaneous 
wall and the miliolid enrollment of the test, did not allow for 
referring this foraminifera to the genus Glomospira Rzehak at 
OHDVWLQWKHLQLWLDOSRUWLRQ5HWWRULXQL¿HGWKHVHVSHcies in 
one “group” and named it Hoyenella gr. sinensis (Ho). 
Meandrospira dinarica.RFKDQVN\'HYLGp DQG 3DQWLü 
(Pl. I, Figs 12, 13).
Section: 6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical distribution: Anisian (Rettori, 1995).
Geographical distribution'LQDULGV3DQWLü.RFKDQVN\
'HYLGpDQG3DQWLü3UpDOSHVPpGLDQHVULJLGHV6ZLW]HUODQG
and France (Baud et al., 1971; Zaninetti et al., 1972a, b); Trento, 
1RUWKHUQ,WDO\3UHPROL6LOYD%RVQLDDQG+HU]HJRYLQD
%U|QQLPDQQ HW DO D E(DVWHUQ+HOOHQLF ]RQH*UHHFH
&KULVWRGRXORX DQG 7VDLOD0RQRSROLV  7DEDV DUHD
(DVW&HQWUDO ,UDQ %U|QQLPDQQ HW DO D 1RUWKZHVW
&DXFDVXVDQG&LV&DXFDVXV(¿PRYD6RXWKHUQ3RODQG
*DĨG]LFNL HW DO  -HORYLFD ULYHU YDOOH\ 6RXWKHDVWHUQ
6HUELD 3DQWLü3URGDQRYLü DQG 5DGRVHYLü  .RFDHOL
3HQLQVXOD7XUNH\'DJHU:HVW&DUSDWKLDQV6DODMHWDO
1983); Transdanubian Range (Oravecz-Scheffer, 1987); Internal 
+HOOHQLGHV 1RUWKHUQ *UHHFH %DUR] HW DO  %XOJDULD
7ULIRQRYD&KLRV ,VODQG*UHHFH 0XWWRQLDQG5HWWRUL
 3XVWHULD YDOOH\ 'RORPLWHV 1( ,WDO\ =DQLQHWWL HW DO
E'LQDULGVDQG+HOOHQLGV=DQLQHWWLHWDOD&DVWOH
+LOOLQ%OHG1RUWKZHVWHUQ6ORYHQLD)OJHOHWDO6DVFD
=RQH6RXWKHUQ&DUSDWKLDQV5RPDQLD%XFXUHWDO(URV
/LPHVWRQHV+\GUD,VODQG*UHHFH5HWWRULHWDO+LJK
7DWULF8QLWLQWKH7DWUD0WV*DĨG]LFNLDQG/LSLHF$OVy
+LOO1RUWKHUQ+XQJDU\%pUF]L0DNND/RPEDUG\EDVLQ
,WDO\%HUUDHWDO.DUZHQGHOUDQJH1RUWKHUQ&DOFDUHRXV
$OSV1LWWHO
,Q WKH HDVWHUQ 7HWK\V (DVW DQG 6RXWK (DVW$VLD &KLQD
(Sichuan: Ho, 1959; Guizhou: He, 1984); Japan (Kaizawa 
Formation, Kurosegawa Terrane: Kobayashi, 1996; Tanoura 
Formation, Kurosegawa Terrane: Kobayshi et al., 2005; Maizuru 
7HUUDQH.RED\DVKL/DPSDQJ*URXS1RUWKHUQ7KDLODQG
(Kobayashi et al., 2006).
Miliolipora cuvillieri Brönnimann and Zaninetti in Brönnimann, 
Zaninetti, Bozorgnia, Dashti and Moshtaghian, 1971 (Pl. I, Fig. 10).
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution &DUQLDQ %pUF]L0DNN 
E WR5KDHWLDQ FKDUDFWHULVWLF IRU WKH1RULDQ5KDHWLDQ LQWHUYDO
&KDEODLVHWDl., 2010a, b).
Geographical distribution 1D\EDQG )RUPDWLRQ ,UDQ
%U|QQLPDQQHWDO6XE7DWULF.UtåQDRIWKH7DWUD0WV
where it is described as Miliolipora VS *DĨG]LFNL 
7XUNH\$XVWULDQ$OSV DQG &KLQD =DQLQHWWL  7DXUXV
7XUNH\ =DQLQHWWL HW DO  :HVW &DUSDWKLDQV 6DODM HW
al., 1983); Transdanubian Range (Oravecz-Scheffer, 1987); 
Geographical distribution &KLDOLQJNLDQJ /LPHVWRQH RI 6RXWK
6]HFKXDQ &KLQD +R  1RUWKZHVW &DXFDVXV DQG &LV
&DXFDVXV (¿PRYD6RXWKHUQ3RODQG *DĨG]LFNLHWDO
7XUNH\$XVWULDQ$OSVDQG&KLQD=DQLQHWWL5HWWRUL
1995); Bulgaria (Trifonova, 1992); countries of Sichuan and of 
6KDDQ[L&KLQD+H7HWK\DQGRPDLQ5HWWRUL;
Comment: Rettori (1995) conducted a revision of Ho’s material 
(Ho, 1959) and included in the synonym list of the species 
Glomospirella vulgaris the species listed as: Ammodiscus incertus, 
A. semiconstrictus, A. planus, A. multivolutus, Glomospira 
articulosa, G. gordialis, G. sygmoidalis, Glomospirella 
irregularis, G. spirilinoides, and G. ammodiscoidea as well as 
the species Glomospirella irregulariformis described as new by 
(¿PRYD
Hoyenella inconstans 0LFKDOtN-HQGUHMiNRYiDQG%RU]D
(Pl. I, Figs 14, 15).
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution &DUQLDQ1RULDQ WR 5KDHWLDQ
(Kamoun et al., 1994). 
Geographical distribution:HVWHUQ7HWK\DQGRPDLQ6XE7DWULF
(KUtåQDRIWKH7DWUD0WV*DĨG]LFNL:HVW&DUSDWKLDQV
6DODMHWDO6ORYDNLDQDQG3ROLVK&DUSDWKLDQV*DĨG]LFNL
 1RUWKHUQ$SHQQLQHV &LDUDSLFD HW DO  VRXWKHUQ
SDUWRI7XQLVLD3H\EHUQqVHWDO7HWK\DQUHDOP5HWWRUL
)NLULQH)RUPDWLRQ&HQWUDO7XQLVLD.DPRXQHWDO
&HQWUDO DQG6RXWKHUQ7XQLVLDQ$WODVLF5DQJH .DPRXQ HW DO
1RUWKHDVWHUQ,EHULDQ3HQLQVXOD$UQDOHWDO Punta 
Bassano, Marettimo Island, Sicily (Martini et al., 2007).
,QWKHHDVWHUQ7HWK\V(DVWDQG6RXWK(DVW$VLD6DPERVDQ
$FFUHWLRQDU\&RPSOH[VRXWKHUQ.\XVKX-DSDQ&KDEODLVHWDO
DDQG6RXWKZHVWHUQ-DSDQ&KDEODLVHWDOE
Comment: The species was introduced as Glomospira inconstans 
E\ 0LFKDOtN -HQGUHMiNRYi DQG %RU]D LQ  /DWHU 5HWWRUL
(1994) referred representatives of the species:*ORPRVSLUDLQÀDWD, 
Glomospirella fatrica, Glomospirella minima, and Glomospirella 
paucispira WR WKH QHZ JHQXV DQG UHVSHFWLYHO\ WR WKH QHZ/DWH
Triassic combination of Hoyenella inconstans with Glomospira 
inconstans0LFKDOtN-HQGUHMiNRYiDQG%RU]DW\SHVSHFLHV
Hoyenella gr. sinensis (Ho, 1959).
Sections: *LHZRQW +LJK7DWULF 8QLW )LJ & ĩOHE SRG
&]HUZLHQLHF .UtåQD8QLW)LJ$6NRUXĞQLDN .UtåQD8QLW
)LJ%6NXSQLyZ8SáD]+O~S\.UtåQD8QLW)LJ$
Biostratigraphical distribution: Olenekian-Anisian, cosmopolitan 
(Rettori, 1995).
Geographical distribution :HOO NQRZQ IURP WKH 7HWK\DQ
GRPDLQ 6RXWK 6]HFKXDQ &KLQD +R  'LQDULGV DQG
:HVWHUQ&DUSDWKLDQV 6DODMHWDO0LFKDOtNHWDO
6DODM HW DO  3UpDOSHV 5RPDQGHV 6ZLW]HUODQG DQG WKH
&KDEODLV 3UpDOSHV )UDQFH %DXG HW DO  6RUNK VKDOH
formation, Tabas area, east-central Iran (Brönnimann et al., 
1F1RUWKZHVW&DXFDVXVDQG&LV&DXFDVXV(¿PRYD
6RXWKHUQ 3RODQG *DĨG]LFNL HW DO  .RFDHOL 3HQLQVXOD
:HVWHUQTurkey (Dager, 1978); Transdanubian Range (Oravecz-
Scheffer, 1987); Internal +HOOHQLGHV 1RUWKHUQ *UHHFH %DUR]
HWDO%XOJDULD 7ULIRQRYD:HVHU%DVLQ+HVVH
1RUWKHUQ*HUmany (Martini et al., 1996); Maizuru Terrane, Japan 
(Kobayashi, 2008).
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Fig. 5. 6NHWFKVHFWLRQVRI WKH7ULDVVLF URFNV IURP WKH.UtåQD8QLWZLWKPDUNHGSRVLWLRQRIGLVFRYHUHG
IRUDPLQLIHUDDĩOHESRG&]HUZLHQLHFVHFWLRQE6NRUXĞQLDNVHFWLRQFà\VDQNLVHFWLRQ
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5\FKOLĔVNLHWDO
%XOJDULD 7ULIRQRYD  $OVy +LOO 1RUWKHUQ +XQJDU\
(Bérczi-Makk, 1996b); 6: &\SUXV 0DUWLQL HW DO 
'DFKVWHLQ 3ODWHDX1RUWKHUQ&DOFDUHRXV$OSV8SSHU$XVWULD
and Styria (Haas et al., 2010). 
In the eastern part of the Tethyan: Banda Sea, Sinta Ridge 
9LOOHQHXYHHWDO(DVWHUQ6XODZHVL,QGRQHVLD0DUWLQL
HWDO6DPERVDQ$FFUHWLRQDU\&RPSOH[ZHVWHUQ6KLNRNX
,VODQG -DSDQ &KDEODLV HW DO D Southwestern Japan 
&KDEODLVHWDOE
Nodosaria nitidana Brand, 1937 (Pl. I, Fig. 27).
SectionĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution&DUQLDQ(DUO\-XUDVVLF'L%DUL
and Baracca, 1998). 
Geographical distribution:HVWRI%DG$XVVHH6DO]NDPPHUJXW
6W\ULD DQG 8SSHU $XVWULD .ULVWDQ7ROOPDQQ  :HVW
&DUSDWKLDQV6DODMHWDO6ORYDNLDQDQG3ROLVK&DUSDWKLDQV
*DĨG]LFNL  7UDQVGDQXELDQ &HQWUDO 5DQJH 2UDYHF]
6FKHIIHU  %XOJDULD 7ULIRQRYD  1RUWKHDVWHUQ
&RUWLQD G¶$PSH]]R  7DPDULQ 6DQ &DVVLDQR )RUPDWLRQ
Dolomites (Di Bari and Baracca, 1998).
Nodosaria skyphica(¿PRYD3O,)LJV
Sections: 6WRá\SRG&LHPQLDNLHP.RPLQLDUVNL:LHUFK +LJK
7DWULF8QLW)LJ$%à\VDQNL.UtåQD8QLW)LJ&
Biostratigraphical distribution /DWH 3HUPLDQ/DWH 7ULDVVLF
(Groves et al., 2005). 
Geographical distribution &KLQD +R  +H 
1RUWKZHVW &DXFDVXV DQG &LV&DXFDVXV (¿PRYD 
(SLGDXUXV DUHD 3HORSRQQHVXV *UHHFH 6FRXUWVLV&RURQHRX HW
al., 1992); Bulgaria (Trifonova, 1994); Kaizawa Terrane, Japan 
.RED\DVKL  2UDYLWD UHJLRQ 6RXWKHUQ &DUSDWKLDQV
Romania (Bucur et al., 1997); Gevne Formation at the Tashkent 
VHFWLRQ&HQWUDO7DXULGHV7XUNH\*URYHVHWDO3HUPLDQ
7ULDVVLF ERXQGDU\ VHFWLRQV LQ 6RXWKHUQ $OSV 1RUWKHUQ ,WDO\
(Groves et al., 2007). 7KHVSHFLHVZDV¿JXUHGRXWDQGGHWHUPLQHG
as Nodosaria sp. also from High-Tatric series of the Tatra Mts by 
%HáNDDQG*DĨG]LFNL
Comments (¿PRYD  LQWURGXFHG WZR QHZ VSHFLHV
Nodosaria hoi and Nodosaria piricamerata. Groves et al. 
  FRQGXFWHG GHWDLOHG UHVHDUFK RQ (QG3HUPLDQ
PDVV H[WLQFWLRQ RI /DJHQLGH )RUDPLQLIHUD LQ WKH 6RXWKHUQ
$OSV 1RUWKHUQ ,WDO\ DQG FRQFOXGHG WKDWNodosaria skyphica 
(¿PRYD   N. hoi VN\SKLFD (¿PRYD  DQG N. 
piricamerata (¿PRYD  are synonyms, this fact we also 
accept. According to the revised work of Gaillot and Vachard, 
2007 species attributable to N. hoi should refer to the group 
Polarisella ex. gr. hoae (Trifonova).
Ophthalmidium cf. lucidum (Trifonova, 1962). 
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution&DUQLDQ5KDHWLDQ7ULIRQRYD
Geographical distribution (DVW %DONDQ 0WV %XOJDULD
(Trifonova,  6XE7DWULF .UtåQD RI WKH 7DWUD 0WV
GHVFULEHGDQG¿JXUHGDVOphthalmidiumVS*DĨG]LFNL
:HVW &DUSDWKLDQV 6DODM HW DO  :HWWHUVWHLQ /LPHVWRQH
Formation, AOVy+LOO1RUWKHUQ+XQJDU\%pUF]L0DNNE
Pilamminella semiplana .RFKDQVN\'HYLGpDQG3DQWLü
(Pl. I, Figs 7-9).
Sections: 6WRá\ SRG&LHPQLDNHP +LJK7DWULF8QLW )LJ %
à\VDQNL.UtåQD8QLW)LJ&
Biostratigraphical distribution $QLVLDQ/DWH 7ULDVVLF PRVW
widespread in the middle-upper Anisian (Rettori, 1995).
Geographical distribution: western part of the Tethyan realm: 
DLQDULGV.RFKDQVN\'HYLGHDQG3DQWLü$OPWDOUHJLRQ
$XVWULDQ$OSV .RHKQ=DQLQHWWL7UHQWR1RUWKHUQ ,WDO\
(Premoli Silva, 1971); Préalpes médianes rigides, Switzerland 
DQG)UDQFH%DXGHWDO(DVWHUQ+HOOHQLF]RQH*UHHFH
&KULVWRGRXORX DQG 7VDLOD0RQRSROLV  %RVQLD DQG
+HU]HJRYLQD %U|QQLPDQQ HW DO D E /RZHU 6LOHVLD LQ
3RODQG *áD]HN HW DO  1RUWKZHVW &DXFDVXV DQG &LV
&DXFDVXV (¿PRYD  6RXWKHUQ 3RODQG *DĨG]LFNL HW
DO7DWUD0WV LQ3RODQG %HáNDDQG*DĨG]LFNL
7XUNH\$XVWULDQ$OSVDQG&KLQD=DQLQHWWL-HORYLFDULYHU
YDOOH\6RXWKHDVWHUQ6HUELD3DQWLü3URGDQRYLüDQG5DGRVHYLü
 .RFDHOL 3HQLQVXOD 7XUNH\ 'DJHU  :HVW
&DUSDWKLDQV6DODMHWDO7UDQVGDQXELDQ5DQJH2UDYHF]
6FKHIIHU  %XOJDULD 7ULIRQRYD  &KLRV ,VODQG
*UHHFH0XWWRQLDQG5HWWRUL'RORPLWHV1RUWKHDVW,WDO\
(Zaninetti et al., 1994b); Dinarids and Hellenids (Zaninetti et al., 
D6DVFD=RQH6RXWKHUQ&DUSDWKLDQV5RPDQLD%XFXUHW
DO(URV/LPHVWRQHV+\GUD,VODQG5HWWRULHWDO
7HWK\DQUHJLRQ5HWWRUL1RUGKHVVHQ*HUPDQ\%ODXHW
DO:HVHU%DVLQLQ+HVVH1RUWKHUQ*HUPDQ\0DUWLQLHW
DO$OVy+LOO1RUWKHUQ+XQJDU\%UpF]L0DNN
6RXWKHUQ&DUSDWKLDQV5XPDQLD%XFXUHWDO/RPEDUG\
EDVLQ ,WDO\ %HUUD HW DO  .DUZHQGHO UDQJH 1RUWKHUQ
&DOFDUHRXV$OSV1LWWHO
,QWKH(DVWDQG6RXWK(DVW$VLD&KLQD6LFKXDQ+R
*XL]KRX +H  <XVKX UHJLRQ 4LQJKDL +H DQG :DQJ
1990) and Japan (Kobayashi, 1996, 2008; Kobayshi et al., 2005; 
and Maizuru Terrane of the Yakuno area, Kyoto Prefecture: 
Kobayshi, 2008). 
Comment: According the revision made by Rettori (1995) of 
the both species and in agreement with the law of priority of 
,&=1WKHVSHFLHVPilammina grandis6DODMLQ6DODM%LHO\DQG
%\VWULFNêLVDMXQLRUV\QRQ\PRIWKHVSHFLHVPilammina 
semiplana (Kochansky-DeYLGpDQG3DQWLü
?Triasina hantkeni 0DM]RQ  HPHQG .RHKQ=DQLQHWWL
1968 (Pl. I, Fig. 30).
Section: ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW)LJ
Biostratigraphical distribution 1RULDQ 6HYDWLDQ5KDHWLDQ
cosmopolitan (Di Bari and Rettori, 1996).
Geographical distribution<XJRVODYLDQ,QQHU'LQDULGV 3DQWLü
and Rampnoux, (DVWHUQ+HOOHQLF=RQH &KULVWRGRXORX
DQG7VDLOD0RQRSROLV 8SSHU6XE7DWULF &KRþRI WKH
:HVWHUQ&DUSDWKLDQDPRQJRWKHUWKH7DWUD0WV*DĨG]LFNLDQG
=DZLG]ND  *DĨG]LFNL DQG 0LFKDOtN  *DĨG]LFNL
 /RZHU 6XE7DWULF .UtåQD RI WKH:HVWHUQ&DUSDWKLDQ
DPRQJ RWKHU WKH 7DWUD0WV *DĨG]LFNL   7DXUXV
Mts, Turkey (DageU(XURSHDQG$VLD$O6KDLEDQLHWDO
:HVW&DUSDWKLDQV6DODMHWDO1RUWKHUQ$SHQQLQHV
&LDUDSLFDHWDO7UDQVGDQXELDQ5DQJH2UDYHF]6FKHIIHU
:RPEDW SODWHDX1RUWKZHVW$XVWUDOLD =DQLQHWWL HW DO
6HOOD*URXS3L]%Rp:HVWHUQ'RORPLWHV,WDO\'L%DUL
DQG5HWWRUL&HQWUDODQG6RXWKHUQ7XQLVLDQ$WODVLF5DQJH
.DPRXQHW DO 9HUELFDUR8QLW/XFDQLD DQG&DODEULD
6RXWKHUQ,WDO\&OLPDFRHWDO&HWPL0HODQJHQRUWKZHVW
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7XUNH\%HFFDOHWWRHWDO1RUWKRIIzmir, Turkey (Okay 
and Altiner, 2007) and other. Arabian shelf in the northern 
United AraE(PLUDWHV0DXUHUHWDO1RULDQRI'DFKVWHLQ
3ODWHDX1RUWKHUQ&DOFDUHRXV$OSV8SSHU$XVWULD DQG 6W\ULD
(Haas et al., 2010).
In eastern part of the Tethyan domain: Yushu region, Qinghai, 
1RUWKZHVW &KLQD +H DQG :DQJ  (DVWHUQ 6XODZHVL
Indonesia (Martini et al., 1997); Seram, Indonesia (Martini et 
DO6DPERVDQ$FFUHWLRQDU\&RPSOH[VRXWKHUQ.\XVKX
-DSDQ&KDEODLVHWDOD). 
Trochammina almtalensis Koehn-Zaninetti, 1969 (Pl. I, Figs 19-20).
Section: 6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical distribution$QLVLDQ&DUQLDQ%pUF]L0DNN
1996a, b).
Geographical distribution: Almtal region, Austrian Alps (Koehn-
=DQLQHWWL7UHQWR1RUWKHUQ,WDO\3UHPROL6LOYD
Préalpes médianes rigides (Préalpes Romandes, Switzerland 
DQGWKH&KDEODLV3UpDOSHV)UDQFH%DXGHWDO%RVQLD
and Herzegovina (Brönnimann et al., 1973a, b); &KRþ QDSSH
IURPWKH7DWUD0WV*DĨG]LFNLDQG=DZLG]ND6RXWKHUQ
3RODQG *DĨG]LFNL HW DO  7XUNH\ $XVWULDQ $OSV DQG
&KLQD=DQLQHWWL:HVW&DUSDWKLDQV6DODMHWDO
&HQWUDO DQG 6RXWKHUQ *XL]KRX &KLQD +H  4LQJKDL
1RUWKHZHVWHUQ&KLQD+HDQG:DQJ2UDYLWD6RXWKHUQ
&DUSDWKLDQV 5RPDQLD %XFXU HW DO  7UDQVGDQXELDQ
Range (Oravecz-Scheffer, 1987); Bulgaria (Trifonova, 1992); 
$OVy+LOO1RUWKHUQ+XQJDU\%pUF]L0DNNDE
Turriglommina mesotriasica (Kohen-Zaninetti, 1969) (Pl. I, Fig. 24).
Section: +O~S\.UtåQD8QLW)LJ%
Biostratigraphical distribution (DUO\" $QLVLDQ&DUQLDQ
(Rettori, 1995), most often cited within the upper Anisian-
/DGLQLDQLQWHUYDO%XFXUHWDO
Geographical distribution: Almtal region, Austrian Alps 
(Koehn-ZanineWWL7UHQWR1RUWKHUQ,WDO\3UHPROL6LOYD
&KRþQDSSHRI WKH7DWUD0WV3RODQG *DĨG]LFNL DQG
=DZLG]ND&DXFDVXV(¿PRYD7XUNH\$XVWULDQ
$OSV DQG &Kina (Zaninetti, 1976); Turkey (Dager, 1978); 
:HVW&DUSDWKLDQ6DODMHWDO&KLQD+H+HDQG
&DL  7UDQVGDQXELDQ 5DQJH 2UDYHF]6FKHIIHU 
%XOJDULD 7ULIRQRYD  (URV /LPHVWRQHV +\GUD ,VODQG
Greece (Rettori et al., 1994); Tethyan domain (Rettori, 1995); 
1(RI2UDYLWD6RXWKHUQ&DUSDWKLDQKV5XPDQLD%XFXUHWDO
 .DUZHQGHO UDQJH 1RUWKHUQ &DOFDUHRXV $OSV 1LWWHO
2006); ArabiaQ VKHOI LQ WKH QRUWKHUQ 8QLWHG $UDE (PLUDWHV
(Maurer et al., 2008).
Turrispirillina prealpina Zaninetti and Boennimann in Zaninetti, 
Brönnimann and Baud, 1972b (Pl. I, Fig. 29).
Section: 6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical distribution/DWH$QLVLDQ1RULDQ5HWWRUL 
Geographical distribution: Préalpes médianes rigides, 
Switzerland and )UDQFH =DQLQHWWL HW DO D E :HVW
&DUSDWKLDQV 6DODM HW DO  %XOJDULD 7ULIRQRYD 
(URV/LPHVWRQHVHydra Island, Greece (Rettori et al., 1994); 
Tethyan realm (Rettori, 1995).
In addition to described species, some other were determined: 
Agathamina sp., Gaudryina sp. ĩOHESRG&]HUZLHQLHFVHFWLRQ
Fig. 5A), Trochammina sp., TolypamminaVS6NXSQLyZ8SáD]
section; Fig. 2A), as well Aulotortus sp., Austrocolomia sp., 
Sigmoilina sp., Trochammina sp. and Palaeolituonella sp. from 
WKHĩOHESRG&]HUZRQą3U]HáĊF]VHFWLRQ)LJ
Calcareous algae
In one sample from the High-Tatric Unit, rich assemblage of 
green algae there were present, comprising the following taxa 
(see Plate II): 
cf. Diplopora annulatissima Pia, 1920
Diplopora sp.
Kantia sp.
Oligoporella cf. dissita *PEHO*UJDVRYLü
Oligoporella cf. minutula *PEHO*UJDVRYLü
Oligoporella pilosa Pia, 1912, var. pilosa3LDH[%\VWULFNê
Oligoporella cf. praealpina Pia, 1920
Oligoporella sp.
Poncetella hexaster 3LD*YHQü
Section6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW)LJ%
Biostratigraphical and geographical distribution: The 
assemblage containing species: Oligoporella dissita, O. minutula, 
O. pilosa, O. praealpina and Poncetella hexaster is very well 
known from Anisian deposits with a maximum in Pelsonian-
/RZHU ,OO\ULDQ 7KLV DOJDH DVVRFLDWLRQ ZDV IRXQG LQ (XURSH
only: Austria (Gümbel, 1872), Bosnia-Herzegovina (Pia, 1935; 
+HUDN%XOJDULD.RWDĔVNLDQGýDWDORY&URDWLD
(Pia, 1912; 1920; 1925; Herak, 1965), Switzerland (Botteron, 
1961), Greece (Herak, 1967), Italy (Senowbari-Daryan et al., 
 %DVVL DQG )XJDJQROL  3RODQG .RWDĔVNL 
Romania (Diaconu and Dragastan, 1969; Patrulius, 1970; 
Bleahu et al., 1972; Popa and Dragastan (1973); Dragastan and 
*UăGLQDUX'UDJDVWDQHWDO6WUXWLQVNLHWDO
%XFXUHWDO%XFXU6ORYDNLD3LD%\VWULFNê
    )OJHO %XþHN  6HUELD
3LD+HUDN3DQWLü6ORYHQLD)OJHO
et al., 1994), and Hungary (Budai et al., 1993, Piros, 2002).
A very interesting element of the assemblage consists of the 
probably presence of Diplopora annulatissima. This species was 
found in the same area as the previously mentioned assemblage, 
but also in Sicily (Senowbari-Daryan and Di Stefano, 2001), in 
6SDLQ%UDJDDQG0DUWLQDQGDOVRLQ&KLQD%XFXUDQG
(QRVWKHODVWRFFXUUHQFHEHORQJLQJWRWKH(DVWHUQ$VLD
palaeogeographical province. The presence of D. annulatissima 
could also have a biostratigraphical importance. The species is 
PDLQO\ NQRZQ IURP8SSHU$QLVLDQ ,OO\ULDQ *UJDVRYLü DQG
6RNDþ PHQWLRQ WKDW UDUH VSHFLPHQVRI WKLV VSHFLHV DUH
also present in the Upper Pelsonian.
STRATIGRAPHIC CONSIDERATIONS 
High-Tatric Unit
Many of the iGHQWL¿HG EHQWKLF IRUDPLQLIHUD VSHFLHV KDYH
a relatively large stratigraphical range, covering almost all 
7ULDVVLFVWDJHV+RZHYHUVRPHVSHFLHVDUHUHVWULFWHGWRVSHFL¿F
time intervals. The association recognized in sample from the 
XSSHUSDUWRIWKH6WRá\SRG&LHPQLDNLHPVHFWLRQUHSUHVHQWHGE\
a very characteristic Meandrospira dinarica 3HOVRQLDQ/RZHU
Illyrian) and Pilamminella semiplana species is undoubtedly of 
Anisian age, based on the occurrences of two index species for 
$QLVLDQLQ(XURSHDnd in middle eastern Asia as well.
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5\FKOLĔVNLHWDO
&RQVLGHULQJ WKH ZKROH DVVHPEODJH FRQWDLQLQJ FDOFDUHRXV
algae Oligoporella species, characteristic for the Oligoporella 
pilosa-Physoporella pauciforata zone of BystricNê  DV
well as presence of the foraminifera Meandrospira dinarica, 
and Diplopora annulatissima, which are characteristic for the 
Illyrian, the most probable age of the studied samples from the 
6WRá\SRG&LHPQLDNLHPVHFWLRQLV/RZHU,OO\ULDQ
.UtåQD8QLW
1XPHURXVVHFWLRQVRIWKHIRUDPLQLIHUDVSHFLHVPilamminella 
semiplana .RFKDQVN\'HYLGpDQG 3DQWLü Glomospirella 
triphonensis Baud, Zaninetti and Broennimann and Nodosaria 
skyphica(¿PRYDIURPWKHOLPHVWRQHVRIWKHà\VDQNLVHFWLRQ
as well as Hoyenella gr. sinensis (Ho), Agathammina sp. and 
Gaudryina VS IURP ĩOHE SRG &]HUZLHQLHF DQG 6NRUXĞQLDN
VHFWLRQVXQGRXEWHGO\LQGLFDWH$QLVLDQDJHRIWKHVWXGLHG.UtåQD
8QLW GHSRVLWV ,GHQWL¿HG IRUDPLQLIHUD VXJJHVW SUREDEO\ HDUO\
Anisian age due to the absence of index species of the Middle 
DQG/DWH$QLVLDQ3HOVRQLDQ,OO\ULDQPilammina densa 3DQWLü
7KHGRORVWRQHV RI WKH6NXSQLyZ8SáD] DQG+O~S\ VHFWLRQV
.UtåQD8QLW FRPSULVH VRPH FKDUDFWHULVWLF IRUDPLQLIHUD JHQHUD
DQGVSHFLHVZKLFKLQGLFDWHGWKH/DGLQLDQDJH7KHW\SLFDOVSHFLHV
for this time interval are: Turriglommina mesotriasica (Koehn-
Zaninetti), Glomospirella gr. gemerica/kutani 6DODMAulotortus 
ex. gr. praegaschei (Koehn-Zaninetti, Trochammina cf. almtalensis 
Koehn-Zaninetti, Dentalina cf. zlambachensis Kristan-Tollmann, 
Agathammina cf. austroalpina Kristan-Tollmann and Tollman and 
TolypamminaVS$/DGLQLDQDJHLVLQGLFDWHGE\WKHTurriglomina 
mesotriasica - Glomospirella kuthani/gemerica - Aulotortus 
gaschei praegaschei assemblage presented in the dolostones of 
WKH6NXSQLyZ8SáD]DQG+O~S\VHFWLRQV7KHPRVWUHSUHVHQWDWLYH
species of this assemblage is T. mesotriasica in association with 
ovoid to spherical large Ammodiscidae referable to Glomospirella 
kuthani/gemerica ZKLFK LV RI /DGLQLDQ±&DUQLDQ DJH 7KH
presence of rare but very characteristic T. mesotriasica (Koehn-
Zaninetti) together with species Glomospirella aff. gr. gemerica/
kutani 6DODM Aulotortus ex. gr. praegaschei (Koehn-Zaninetti, 
Dentalina cf. zlambachensis Kristan-Tollmann, Agathammina 
austroalpina Kristan-Tollmann and Tollman, Trochammina sp. and 
TolypamminaVSDOORZVWRUHIHUWKLVDVVHPEODJHWRWKH/DGLQLDQ
EHIRUHWKHUDGLDWLRQDQGGLYHUVL¿FDWLRQRIWKH,QYROXWLQLGDHIDPLO\
'RORVWRQHV RI WKH ĩOHE SRG &]HUZRQą 3U]HáĊF] VHFWLRQ
.UtåQD8QLWFRPSULVHVSHFLHVZKLFKLQGLFDWH8SSHU1RULDQ
Rhaetian. The assemblage includes ?Triasina hantkeni0DM]RQ
which is the zone marker for many Upper Triassic successions. 
Triasina hantkeni UDQJH ]RQH ZDV ¿UVW LQWURGXFHG E\ 6DODM
IRUWKH5KDHWLDQGHSRVLWVRI:HVWHUQ&DUSDWKLDQV6DODM
et al. (1988) redescribed the zone with the latest Sevatian-
5KDHWLDQ UDQJH7KH/DWH1RULDQ 6HYDWLDQ WR5KDHWLDQ DJH
was corroborated by the occurrence of the ?Triasina hantkeni 
zone marker in many Upper Triassic successions, like in 
the Raetavicula contorta EHGV LQ WKH 1RUWKHUQ $SHQQLQHV
&LDUDSLFD HW DO  DQG LQ WKH %ULDQoRQQDLV 'RPDLQ LQ
WKH:HVWHUQ$OSV DQG LQ WKH3UpDOSHV0pGLDQHV =DQLQHWWL HW
al., 1986). Other accompanying foraminifera in this zone are: 
Miliolipora cuvillieri Broennimann and Zaninetti,  Aulotortus 
ex. gr. ?sinuosus:H\QVFKHQN Hoyenella inconstans (Michalík, 
-HQGUHMiNRYi DQG %RU]D Agathammina austroalpina 
Kristan-Tollmann and Tollman, Ophthalmidium cf. lucidum 
(Trifonova), Nodosaria nitidana Brand, Earlandia gracilis 
Pantic, E. tintinniformis (Mišik), Sigmoilina sp., Trochammina 
sp., Palaeolituonella sp. and Austrocolomia sp.
FINAL REMARKS
Most of recognized taxa of benthic foraminifera and 
cDOFDUHRXVDOJDHDUHGHVFULEHGIRUWKH¿UVWWLPHIURPWKH$QLVLDQ
1RULDQVXFFHVVLRQRI+LJK7DWULFDQG.UtåQDXQLWVLQWKH7DWUDV
Unfortunatelly, only part of them belong to index fossils. 
1HYHUWKHOHVV WKHKRUL]RQVZLWK LQGH[ IRVVLOVFDQEHXVHIXODV
stratigraphic markers in the case of the High-Tatric Unit.
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Plate 1. 'HWHUPLQHGIRUDPLQLIHUDIURP+LJK7DWULFDQG.UtåQDXQLWV$QLVLDQ1RULDQ6FDOHEDU$±[%±[
Fig. 1. Aulotortus ex.gr. ?sinuosus:H\QVFKHQNĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW[
Figs 2-4. Aulotortus ex. gr. praegaschei .RHKQ=DQLQHWWL6NXSQLyZ8SáD].UtåQD8QLW[ĩOHESRG&]HUZRQą3U]HáĊF]
.UtåQD8QLW[
Figs 5-6. Glomospirella vulgaris+R6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW[
Figs 7-9. Pilamminella semiplana.RFKDQVN\'HYLGH	3DQWLü6WRá\SRG&LHPQLDNHP+LJK7DWULF8QLW[
Fig. 10. Miliolipora cuvillieri%U|QQLPDQQ	=DQLQHWWLLQ%U|QQLPDQQ=DQLQHWWL%R]RUJQLD'DVKWL	0RVKWDJKLDQĩOHESRG
&]HUZRQą3U]HáĊF].UtåQD8QLW[
Fig. 11. Diplotremina ?DVWUR¿PEULDWD.ULVWDQ7ROOPDQQ.RPLQLDUVNL:LHUFK+LJK7DWULF8QLW[
Figs 12-13. Meandrospira dinarica.RFKDQVN\'HYLGp	3DQWLü6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW[
Figs 14-15. Hoyenella inconstans0LFKDOtN-HQGUHMiNRYi	%RU]DĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW[
Fig. 16. Agathammina? iranica=DQLQHWWL%U|QQLPDQQ%R]RUJQLD	+XEHUF6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW[
Figs 17-18. Agathammina austroalpina.ULVWDQ7ROOPDQQ	7ROOPDQ6NXSQLyZ8SáD]ĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW
x160).
Figs 19-20. Trochammina almtalensis.RHKQ=DQLQHWWL6WRá\SRG&LHPQLDNLHP+LJK7DWULF8QLW6NXSQLyZ8SáD].UtåQD
Unit, x160).
Fig. 21.8QGHWHUPLQHGIRUDPLQLIHUĩOHESRG&]HUZLHQLHF.UtåQD8QLW[
Fig. 22. Earlandia gracilis3DQWLüĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW[
Fig. 23. Earlandia tintinniformis0LãLNĩOHESRG&]HUZRQą3U]HáĊF]6NXSQLyZ8SáD].UtåQD8QLW[
Fig. 24. Turriglommina mesotriasica.RKHQ=DQLQHWWL+O~S\.UtåQD8QLW[
Figs 25-26. Nodosaria skyphica(¿PRYD6WRá\SRG&LHPQLDNLHP.RPLQLDUVNL:LHUFK+LJK7DWULF8QLW[
Fig. 27. Nodosaria nitidana%UDQGĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW[
Fig. 28. Dentalina cf. zlambachensis.ULVWDQ7ROOPDQQ+O~S\.UtåQD8QLW[
Fig. 29. Turrispirillina prealpina=DQLQHWWL	%RHQQLPDQQLQ=DQLQHWWL%U|QQLPDQQ	%DXGE6WRá\SRG&LHPQLDNLHP+LJK7DWULF
Unit, x160).
Fig. 30. ?Triasina hantkeni0DM]RQHPHQG.RHKQ=DQLQHWWLĩOHESRG&]HUZRQą3U]HáĊF].UtåQD8QLW[
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5\FKOLĔVNLHWDO
Plate 2. 'HWHUPLQHGFDOFDUHRXVDOJDHIURPWKH6WRá\SRG&LHPQLDNLHPVHFWLRQ+LJK7DWULF8QLWVHH)LJ%
Fig. 1. cf. Diplopora annulatissima PIA. Oblique section.
Fig. 2. Diplopora sp. Transverse section.
Fig. 3. Oligoporella cf. praealpina PIA. Oblique section.
Fig. 4. Kantia sp. Transverse section.
Fig. 5. Oligoporella sp. Oblique section.
Figs 6-8. Oligoporella cf. dissita (Gümbel). 6 – oblique-tangential (left) and transverse (upper right) sections; 7 – longitudinal-oblique 
section; 8 – tangential-oblique section.
Fig. 9. Oligoporella cf. minutula (Gümbel). Transverse section.
Fig. 10. Poncetella hexaster (Pia). Transverse section.
Figs 11-12. Oligoporella pilosa pilosa Pia. Transverse sections.
Fig. 13. Oligoporella sp. Transverse section.
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PLATE II
